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AGE AT MENARCHE AMONG IN-SCHOOLADOLESCENTS IN 
SAWLA TOWN, SOUTH ETHIOPIA 
 




BACKGROUND: Although a declining trend in age at menarche has been observed in developed 
countries over decades commonly attributed to childhood excessive weight gain and sedentary life, little 
is known about this case in the developing countries.  
METHODS: A cross-sectional study design and multistage sampling was used to include 660 school 
adolescents for analysis. Data collection included weight and height measurements. Multinomial logistic 
regression analyses were done for early and late age of menarche, in reference to average age at 
menarche, to measure the association of age at menarche with some socio-demographic variables and 
body habits.  
RESULTS: The mean age at menarche was 13.9±1.2 years (95%CI, 13.8-14.0). The menarche ages 
ranged between 10 and 12 years for 10.5%, 13 and 14 years for 54.5%, and 15+ years for 35%. Low 
menarche age was independently associated with high calorie consumption, high protein diet, more 
coffee intake, low physical activity and parents’ low educational background. Low body mass index, low 
parents' income, exercise, and Amhara ethnic background were associated with late menarche age.  
COCLUSION: The mean menarche age found in this study was higher than the report from developed 
countries. But, the proportion of adolescents with low menarche age was comparable with reports from 
developed countries. Inactive adolescents were more likely to see menarche earlier than average age. 
Healthy eating habits, regular exercise and nutrition education need to be promoted among school 
children. 






As a menopause (the last menses) declares the 
end, menarche (the first menses) is a signal that 
indicates a girl is entering into a reproductive age. 
The average age of the onset of menarche is 11.75 
years; typically occurs about two years after the 
onset of the larche (breast lump) which is the first 
physical sign of puberty occurring at an average 
age of 10.5 years (1). The world health 
organization defines the age group of 10-19 and 
15-24 years as adolescents and youth, respectively 
(2). 
        Individual differences in timing of menarche 
are associated with age differences in the onset of 
sexual activity and first pregnancy. Late menarche 
is associated with a decreased risk of operative 
delivery by decreasing the interval between 
menarche and first birth (3). Younger age at 
menarche is also a well known risk for unplanned 
pregnancy, unsafe abortion, breast cancer, 
endometrioses and STIs including HIV (4-9). 
Above all, a recent meta-analysis using data from 
35 countries and 117 epidemiological studies 
demonstrated a statistically significant association 
of breast cancer with younger age at menarche 
(10). Another recent meta-analysis also concluded 
that early menarche is strongly associated with 
ovarian cancer (11).  
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Furthermore, early menarche is reported to be a 
risk factor for asthma, cardiovascular disease, 
diabetes and hypertension (12, 13).
 
Several 
population-based studies from Asia and Europe 
showed that age at menarche was inversely 
associated with metabolic syndrome, particularly 
with hypertension, type II diabetes and 
cardiovascular diseases (14-17). Various factors 
like the socioeconomic status, diet, exercise, 
environment, genetic, heredity, ethnicity, 
psychological stress, and chronic illnesses have 




        From the early 1800s to the mid 1950s, 
studies done on developed urban populations 
showed the occurrence of menarche at 
increasingly younger ages (21), but inconsistent 
results were found in the last 40 to 50 years. In 
some developed countries, it remained stable and 
in others started to increase (22-24). In some 
others, however, the downward trend still 
continues (18, 25). 
 
A cross-sectional study done in Northwest 
Ethiopia showed that the mean age at menarche 
was 15.8 ±1 years with 0.3 years earlier for urban 
females (26). In general, a declining trend is 
observed in many parts of the world (19, 20, 27-
30). It ranges from about 12.5 years in 
contemporary western countries to more than 15 
years in poorly developed countries (31).   
         It is known that genetics, hormone and 
environment are some of the factors that have an 
effect on the timing of puberty and the onset of 
menarche (32-37). Additionally, various studies 
done in different European countries and in the 
USA have identified the effects of body habits and 
their relation with the onset of menarche and 
suggested the importance of appropriate level of 
physical activity, weight gain, and normal dieting 
behavior and sleep patterns in the normal timing 
of puberty (38).
  
Most analysis considers nutritional status to 
be the dominant determinant of age of menarche. 
Diet having high contents of calories and rich in 
protein causes better physical maturation and early 
menarche (39). A family-based cross-sectional 
study conducted in 2004/5 in two towns of China 
showed that early menarche was associated with 
increase in body fat in adolescents and young 
adult women (40). There are emerging data 
suggesting that the rate of weight increase in 
childhood determines the age at puberty through 
complex mechanisms involving leptin. Two large 
scale studies confirmed that a higher gain in body 
mass index (BMI) during childhood is related to 
an earlier onset of puberty (41, 42). The aim of 
this study was to assess the age at menarche in 
adolescents and its association with body habits 
(diet, exercise and weight) and socioeconomic 
factors. 
METHODS 
Using a cross-sectional study design, data on age 
of menarche and its association with body habits 
and socioeconomic factors were collected from 
adolescents in school between October and 
December 2011. The study participants were 
selected from one primary and one secondary 
public school in Sawla Town (Gammogofa Zone, 
Southern Ethiopia). The students were coming 
from the town and nearby rural villages within 
about 1-2 hours of walking distance.  
The sample size was determined using a 
single proportion formula considering a proportion 
of 65% of school going adolescents having an 
ideal age of menarche (12-14 years of age) (38), a 
sampling error of 5% and design effect of 2.0. To 
accommodate refusal and non-response, 5% of the 
above was added.  Of the total sampled (734) 
adolescents, 660 (93%) had seen their menarche 
and were eligible for analysis.  Multistage 
sampling technique was used to identify the study 
participants. One of the primary schools was 
selected randomly and the only secondary school 
was included. In order to get the desired sample 
size, adolescent students (aged 10-19 years) from 
grade 7-12 were stratified. Then, sampling fraction 
was used to determine the number of study units 
from each grade. Finally, after dividing grades 
into sections and selecting each section randomly 
by lottery method, data were collected from all 
adolescents of that section until the determined 
sample size of that grade was attained.  
         The dependent variable was age at 
menarche. Some of the independent variables 
included were socio-demographic characteristics 
of study participants (age, residence, ethnicity, and 
religion) and their parents (marital status, survival, 
educational level, occupation and income); 
number of siblings, class achievement and body 
habits (exercise/physical activity, diet and eating, 
sleep) and anthropometry (weight and height). 




          Their family income was divided into five: 
< 30, 30-59, 60-89, 90-119 and > 120 USD. To 
measure exercise/physical activity, questions such 
as household activity commonly performed by the 
subjects, estimate of hours spent walking to school 
daily, number of times competitive/non-
competitive sports performed in a week, active 
outdoor games played with friends and history of 
participation in formal active sport competition 
were asked. Using principal component analysis 
method, factor score was generated for each of the 
questions and added across each case. Using 
visual binning, this summed value was divided by 
three cut points to generate four percentile 
categories each containing 25% of the cases. 
Individuals with value ≤25
th
 percentiles were 










moderately active/exercising and with a value 
>75
th
 as highly active/exercising group.  
          To measure diet and eating habits, the most 
commonly used food variety as a source of energy 
and protein is asked. Using Mike's Calorie and fat 
gram chart for 1000 foods from online database 
(21), the amount of energy in calorie and protein 
in gram per serving size was determined. To 
calculate the average amount of energy and 











low percentile groups. Additionally, the variety of 
food commonly used from major food groups 
(carbohydrate, protein, fats, vegetables and fruits), 
share of vegetable servings per week, the 
regularity and frequency of meals used in 24 hours 
were used to assess eating habit.  
           After measuring weight using a digital 
weighing scale and approximating it to the nearest 
1kg and standing height from head to the base of 
the foot to the nearest 10 mm, the BMI of each girl 
was calculated. The average amount of hours 
spent in sleep during the night time was used to 
assess the sleep habit. Adolescents who spent ≤ 6 
hours were categorized as insufficient sleep, 7-9 
hours as adequate sleep and ≥ 10 hours as excess 
sleep (43). 
 The questionnaire was modified and 
translated to the Amharic language after pretested 
in a high school in the same Woreda, which was 
not included as a study site. Using the SPSS for 
Window, multinomial logistic regression analyses 
were done for early age menarche and late age 
menarche in reference to average age menarche. 
P-value < 0.05 was considered statistically 
significant.  
After Institutional Review Board of Hawassa 
University approved the proposal, official letter 
was written to the Woreda Council and school 
managers of the area. Then a letter of approval 
was obtained from the respective officials. Data 
were collected from adolescents who gave 
consent/assent to participate. Furthermore, 




Fig 1 shows the age distribution of adolescents by 
the time of their menarche. The mean age of 
menarche was 13.9 ± 1.2 years (95% CI, 13.8 - 
14.0 years). The menarche ages ranged between 
13 and 14 years for about 55%, 10-12 years for 
11% and 15+ years for 35%. They had an average 
weight and height of 54.4 ± 7.5 kg and 1.6 ± 0.1m, 
respectively, and their mean BMI was 21.2 ± 2.6 
kg/m
2
. The average ages at menarche for 
overweight, normal weight and underweight 
adolescents were 14.1, 13.9 and 13.3 years, 
respectively. More than 60% of the adolescents 
who got adequate sleep during the night had an 
earlier mean age at menarche.  
 
 
Figure 1: Distribution of age of adolescents at 
menarche in Sawla Town, South Ethiopia, 2011. 
 





Table 1: Mean age of adolescents at menarche in relation to sociodemographic characteristics and body habits in Sawla 






Mean age (SD) at 
menarche  
Residence  Urban 358(54.3) 13.8 (1.16) 
Rural 302(45.8) 14.0 (1.24) 
Ethnicity  Goffa  215(32.6) 13.9 (1.27) 
Amhara  138(20.9) 13.9 (1.18) 
Others  307(46.5) 13.9 (1.16) 
Religion  Orthodox 251(38.0) 13.8 (1.25) 
Protestant 339(51.4) 13.9 (1.14) 
Others 70(10.6) 13.8 (1.30) 
Father occupation Business owner 104(16.2) 13.8 (1.19) 
Employee 212(33.1) 13.9 (1.12) 
Self employed  325(50.7) 13.9 (1.27) 
Mother occupation Business owner 119(19.2) 13.9 (1.18) 
Employee 86(13.8) 13.8 (1.15) 
Self employed 416(66.9) 13.9 (1.23) 
Parents’ marriage  Married 470(71.2) 13.9 (1.22) 
Divorced 70(10.6) 14.1 (1.03) 
Widowed 104(15.7) 13.8 (1.23) 
Others 16(2.4) 14.2 (1.22) 
Parents’ life Both alive 536(81.2) 13.9 (1.19) 
One died 108(16.4) 13.7 (1.24) 
Both died 16(2.4) 14.2 (1.22) 
Parents’ income, USD  >120 141(24.5) 13.6 (1.15) 
90-120 27(4.7) 13.7 (1.29) 
60-89 116(20.1) 14.0 (1.20) 
30-59 99(17.2) 14.1 (1.22) 
< 30 193(33.5) 14.0 (1.21) 
Class rank in the previous year 1-10 158(26.4) 13.7 (1.19) 
11-20 220(36.8) 13.9 (1.21) 
21-30 128(21.4) 14.1 (1.28) 
>=31 92(15.4) 14.0 (1.05) 
Physical activity &  
exercise 
Inactive 166 (25.2) 13.1 (1.14) 
Mildly active 163 (24.7) 13.9 (1.07) 
Moderately active 166 (25.1) 14.1 (1.01) 
Highly active 165 (25.0) 14.6 (1.02) 
Eat regularly (≥ 3meals 24 hrs) Yes 212 (32.1) 13.9 (1.17) 
No 448 (67.9) 13.9 (1.22) 
Commonly used food 
Variety  
One variety 72 (10.9) 13.7 (1.36) 
Two food variety 363 (55.0) 14.0 (1.18) 
Three and more  225 (34.0) 13.8 (1.16) 
Average weekly servings of 
vegetables 
<=1/3  117 (17.7) 13.6 (1.28) 
½ of the servings 359 (54.3) 14.0 (1.20) 
>=2/3  184 (27.8) 14.0 (1.13) 
Calorie content High calorie 185 (28.0) 13.6 (1.21) 
Medium calorie 273 (41.3) 14.0 (1.22) 
Low calorie 202 (30.6) 14.2 (1.10) 
Protein content High 172 (26.0) 13.6 (1.18) 
Medium 283 (42.8) 13.9 (1.20) 
Low 205 (31.0) 14.2 (1.16) 
Number of cup (50cc) of coffee 
consumed daily 
One or less 383 (58.0) 13.9 (1.20) 
Two cup 223 (33.7) 13.9 (1.17) 
Three or more 54  (8.1) 13.9 (1.39) 
BMI in kg/m2 Underweight 54  (8.1) 14.1 (1.01) 
Normal weight 561 (85.0) 13.9 (1.20) 
Overweight 45  (6.8) 13.3 (1.29) 
Hours of sleep during the night time Excess (>=10hrs) 21  (3.2) 14.0 (1.26) 
Adequate (7-9hrs) 391 (60.7) 13.8 (1.17) 
Insufficient (≤6hrs) 232 (36.0) 14.1 (1.23) 




Table 1 shows the mean age of adolescents at 
menarche stratified by sociodemographic 
characteristics and body habits (physical activity, 
diet and sleep pattern). Three hundred fifty eight 
(54.3%) of the participants were from urban areas. 
Adolescents who had been living in urban areas, 
good in school performance, have high family 
income and girls who had fathers who own 
business had seen their menarche at about a mean 
age of less than 14 years. The trend of age at 
menarche by birth year also showed a reduction in 
both rural and urban residence in recent years with 
a more steeping down in rural girls.  
 There was an increase in the mean age at 
menarche with increased level of physical activity. 
Mean age of menarche ranged from 13.1 years for 
relatively inactive to 14.6 years for highly active 
adolescents. The Whisker and Box plot (Figure 2) 
also showed that there was an increase in the level 
of exercise/physical activity in adolescents who 
saw their first menses in later age. In other words, 
there was a marked difference in both median and 
interquartile age ranges between physically 
inactive and highly active girls; they had 
menarche at median ages of 13 and 15 years, 
respectively.  
         Adolescents that took their meal regularly 
account for more than 32% of the observation and 
had menarche at a lower mean age than those 
adolescents who were not taking meal regularly. 
About 34% of the adolescents who had seen their 
menarche were using three or more food variety of 
the major dietary source (carbohydrate, protein 
and fat) but there was little difference in mean age 
of menarche with regard to the major food 
varieties.  However, the mean age at menarche 
decreased with an increase in the amount of 
calorie available in their common diet: 14.2 years 
for low calorie content, 13.9 years for medium 
calorie content and 13.6 years for high calorie 
content. Similarly, those who had consumed with 
high, medium and low protein content had seen 
their menarche at a mean age of 13.6 years, 13.9 
years and 14.2 years, respectively. On the other 
hand, adolescents who used vegetables in about 
one-third or less of the weekly servings had seen 
their menarche at less mean age than those who 
used vegetables in about two-thirds of their 
weekly meals.  
 
Figure 2: Whisker and Box plot showing age at menarche with level of exercise & Physical activity of the 
adolescents at Sawla town in 2011. 
 
Table 2 shows the results of the multinomial 
logistic regression model for adolescents by early 
age at menarche in reference to the average age at 
menarche. In the crude odds ratio, high calorie 
food intake, lack of parents’ education, physically 
inactive and high protein food showed statistically 
significant association. After adjusting for 
potential confounders, high calorie food intake 
was associated with low menarche age (adjusted 
OR = 1.1; 95%CI, 1.01 - 1.18). In the adjusted 
odds ratio, adolescents who had drunk ≤ 2 cups of 
coffee per day were about 80% less likely to see 





their first menses at an earlier age than those who 
took more cups of coffee per day. As compared to 
daughters of parents who took tertiary education, 
daughters of uneducated parents were more likely 
to see their menarche at an early age (AOR = 4.2; 
95%CI, 1.13 - 15.54). Inactive adolescents had 
increased relative odds to see menarche at an 
earlier age (AOR = 31.8; 95%CI, 3.70 - 273.5). 
The odds ratio of early age onset of menarche for 
adolescents who used foods containing medium 
and high amount of protein was about 3.3 and 3.9 
times higher than those adolescents served with 
low amount of protein.   
 
Table 2: Results of multinomial logistic regression for adolescents of early age at menarche in reference to 
adolescents of average age at menarche, 2011 
 
             Crude                                     Adjusted 
Predictors Classification              OR (95%CI)        OR (95%CI) 
Age Scale 1.9 (1.58 - 2.22)*** 2.2 (1.74 - 2.68)*** 
BMI Scale 0.9 (0.86 - 1.01) 0.8 (0.76 - 0.94) 
Calorie  Scale 0.9 (0.88 - 0.97)** 0.9 (0.86 - 0.98)** 
Coffee drink/day One cup  0.9 (0.42 - 1.85) 1.0 (0.43 - 2.5) 
Two cup  0.8 (0.37 - 1.72) 0.8 (0.31 - 1.96) 
≥3 cup 
Rc   
Parents life Both alive  1.9 (0.38 - 9.72) 1.4 (0.24 - 8.14) 
Mother died 2.3 (0.33 - 15.33) 0.5 (0.05 - 4.8) 
Father died 1.7 (0.28 - 9.86) 1.1 (0.15 - 7.57) 
Both died
Rc   
Parents educational 
status 
No education 1.0 (0.55 - 1.93) 0.4 (0.17 - 1.10) 
Primary  1.2 (0.70 - 1.96) 0.6 (0.28 - 1.35) 
Secondary  1.0 (0.57 - 1.82) 0.6 (0.27 - 1.27) 
Tertiary 
Rc
    
Ethnicity Gofa  1.2 (0.75 - 1.89) 0.9 (0.46 - 1.62) 
Amhara  1.4 (0.81 - 2.33) 2.2 (1.10 - 4.58)* 
Others
Rc   
Religion  Orthodox  0.7 (0.35 - 1.54) 0.4 (0.14 - 1.08) 
Protestant  0.7 (0.32 - 1.37) 0.3 (0.12 - 0.84)* 
Others
Rc   
Monthly income  >120 0.6 (0.32 - 0.94) 0.4 (0.17 - 0.83) 
90-120 0.3 (0.08 - 1.04) 0.2 (0.03 - 0.82) 
60-89 0.9 (0.51 - 1.57) 1.1 (0.51 - 2.26) 
30-59 0.8 (0.46 - 1.52) 0.9 (0.42 - 1.85) 
< 30
Rc
   
Exercise Inactive 0.1 (0.04 - 0.19)* 0.1 (0.02 - 0.15)* 
Mildly active 0.4 (0.2 - 0.61) 0.3 (0.14 - 0.55)* 
Moderately active 0.6 (0.33 - 0.94) 0.7 (0.37 - 1.29) 
Highly active
Rc   
Protein content High 0.5 (0.31 - 0.80)* 0.6 (0.30 - 1.12) 
Medium 0.6 (0.34 - 0.96)* 0.6 (0.32 - 1.18) 
Low
Rc   
Hours of sleep Insufficient (<=6) 1.1 (0.37 - 2.99) 1.1 (0.31 - 3.9) 
Adequate ( 7-9) 0.8 (0.51 - 1.17) 0.7 (0.44 - 1.26) 
Excess (>=10)
Rc   
RC-reference category.  * P < 0.05; ** P < 0.01; *** P < 0.0001   
 




The multinomial logistic regression model results 
for adolescents of late age at menarche in 
reference to the average age at menarche is 
presented in Table 3. Every one year increase in 
age of adolescents increases the crude and 
adjusted odds of seeing menarche at a late age by 
about 2-folds. After adjustment for other 
covariates,  a 1kg/m
2
 increase in BMI made 
adolescents about 20% less likely to see menarche 
at a later than at average age. An additional one 
unit increase in calorie in foods made adolescents 
approximately 10% less likely to see menarche at 
a later age than average age. Adolescents with 
Amhara ethnic background became 2.2 times 
more likely to see their menarche late in their age 
(AOR = 2.2; 95%CI, 1.74 - 2.68). Parents’ 
monthly income of ≥ 90 USD was found to 
decrease the likelihood of adolescents’ menarche 
age by 60%-80%. Being physically inactive 
decreased the crude and adjusted odds of 
adolescents to see menarche at a late age by about 
90%. 
 
Table 3:  Results of multinomial logistic regression for adolescents of late age at menarche in reference to 
adolescents of average age at menarche, 2011. 
 
        Crude                                            Adjusted 
Predictors Classification  OR (95%CI)    OR (95%CI) 
Age Scale 0.9 (0.67 - 1.08) 0.8 (0.58 - 1.10) 
BMI Scale 1.1 (0.99 - 1.26) 1.1 (0.97 - 1.33) 
Calorie  Scale 1.1 (1.01 - 1.14)* 1.1 (1.01 - 1.18)* 
Coffee drink/day One cup  0.6 (0.22 - 1.46) 0.2 (0.06 - 0.80)* 




Parents life Both alive  1.0 (0.12 - 8.87) 0.5 (0.05 - 5.65) 
Mother died 0.8 (0.04 - 14.58) 0.2 (0.005 - 6.31) 




Parents education No education 2.7 (1.12 - 6.50)* 4.2 (1.13 - 15.54)* 
Primary  1.0 (0.41 - 2.45) 0.6 (0.17 - 1.72) 
Secondary  1.4 (0.57 - 3.62) 1.4 (0.42 - 4.83) 
Tertiary 
Rc
    
Ethnicity Gofa  1.0 (0.51 -  2.05) 1.1 (0.42 - 3.01) 




Religion  Orthodox  0.7 (0.26 - 2.06) 1.4 (0.37 - 4.92) 






 >120 0.7 (0.33 - 1.60) 0.5 (0.17 - 1.65) 
90-120 0.9 (0.24 - 3.71) 0.9 (0.157 - 4.88) 
60-89 0.5 (0.19 - 1.40) 0.3 (0.08 - 1.06) 
30-59 1.0 (0.42 - 2.40) 0.8 (0.26 - 2.53) 
< 30
Rc
   
Exercise Inactive 22.6 (2.98 - 171.0)** 31.8 (3.70- 273.5)** 
Mildly active 7.8 (0.97 - 62.16) 6.4 (0.71 - 56.98) 




Protein content High 2.4 (1.08 - 5.12)* 3.9 (1.35 - 11.33)* 




Hours of sleep Insufficient (<=6) 0.6 (0.08 - 5.46) 0.3 (0.02 - 3.35) 




RC –reference category.  * P < 0.05; ** P < 0.01; *** P < 0.0001   
 





Table 4 shows the results of multinomial logistic 
regression model for adolescents of early age 
menarche in reference to late age menarche. Every 
1 year increase in age of adolescents decreased the 
relative probability to see menarche at an early age 
by 60% (AOR = 0.4; 95%CI, 0.25 - 0.53). 
Daughters of uneducated parents were about 10 
times more likely to see menarche at earlier than 
late age. Adolescents with Amhara ethnic 
background were about 70% less likely to see 
menarche at earlier than late age. The AOR for 
inactive adolescents to see menarche at earlier 
than late age was extremely high. Furthermore, 
mildly active adolescents were about 22 times 
more likely to see menarche earlier than late age 
(AOR = 22.7; 95%CI, 2.40 - 214.80). Every 
1kg/m
2
 increase in BMI was associated with about 
1.4 times increase to see menarche earlier than late 
age. Adolescents who drunk a cup of coffee per 
day relative to ≥ 3 cup of coffee per day were less 
likely to see menarche earlier than late age. 
Adolescents who got adequate sleep at night were 
about 3 times more likely to see menarche earlier 
than late age. 
 
Table 4: Results of multinomial logistic regression for adolescents of early age at menarche in reference to 
adolescents of late age at menarche, 2011. 
   Crude                                        Adjusted 
Predictors Classification  OR (95%CI) OR (95%CI) 
Age Scale 0.5 (0.35 - 0.59)*** 0.4 (0.25 - 0.53)*** 
BMI Scale 1.2 (1.06 - 1.37)** 1.4 (1.12 - 1.62)** 
Calorie  Scale 1.2 (1.08 - 1.24)*** 1.2 (1.10 - 1.32)*** 
Coffee drink/day One cup  0.6 (0.23 - 1.7) 0.2 (0.05 - 0.93)* 






Both alive  0.5 (0.05 - 6.1) 0.4 (0.02 - 6.14) 
Mother died 0.3 (0.01 - 8.18) 0.4 (0.01 - 20.86) 






No education 2.6 (1.03 - 6.67)* 9.7 (2.10 - 45.13)** 
Primary  0.8 (0.33 - 2.15) 0.9 (0.23 - 3.45) 
Secondary  1.4 (0.53 - 3.73) 2.4 (0.60 - 9.72) 
Tertiary 
Rc
    
Ethnicity Gofa  0.9 (0.41 - 1.78) 1.3 (0.42 - 4.00) 




Religion  Orthodox  1.0 (0.35 - 2.9) 3.4 (0.73 - 16) 




Monthly income  >120 1.3 (0.57 - 3.06) 1.4 (0.37 - 5.35) 
90-120 3.4 (0.62 - 18.16) 5.6 (0.55 - 57.30) 
60-89 0.6 (0.21 - 1.6) 0.3 (0.07 - 1.16) 
30-59 1.2 (0.49 - 2.95) 0.9 (0.25 - 3.36) 
< 30
Rc
   
Exercise Inactive 268.0 (32 - 2235.2)*** 577.6(55.80- 5982)*** 
Mildly active 22.3 (2.80 - 180.4)** 22.7 (2.40 -214.80)** 




Protein content High 4.7 (2.097 - 10.67)*** 6.7 (2.00 - 22.5)** 




Hours of sleep Insufficient (<=6) 0.6 (0.07 - 5.33) 0.3 (0.02 -  3.94) 




RC –reference category. * P < 0.05; ** P < 0.01;  *** P < 0.0001   
 






This study has shown that body habits and 
socioeconomic status significantly affected age at 
menarche, and the age at menarche seems 
declining in the study area. The mean age at 
menarche was earlier than the previously reported 
ones in Ethiopia, some African countries and other 
less developed countries of the world (18, 26-28), 
but later than a report from one of the rural 
districts of Bangladesh (19) and from developed 
countries (20). As it was found in different studies 
(20, 27, 29-35), there may be a declining trend of 
age at menarche in Ethiopia as well, which may be 
a proxy indicator of an ongoing improvement in 
the socioeconomic status of the population in the 
study area.  
Age at menarche was directly related to the 
current age, level of exercise/physical activity, use 
of vegetables, and educational status of parents 
and inversely related to socioeconomic status, 
weight gain, increased intake of calorie and 
protein as well as increase in hours of sleep. This 
means that adolescents who were daughters of 
educated parents were having better 
exercise/physical activity, used vegetables 
adequately, took a wide variety of food, had 
adequate sleep, modified their energy and protein 
intake according to their energy expenditure and 
were less likely to see menses at an earlier age as 
well as in very late age. 
The adjusted odds ratio also demonstrated 
that the level of exercise/physical activity, use of 
vegetables, the amount of calorie and protein 
content, eating habits, BMI and sleep habit of the 
adolescents were some of the body habits which 
were significantly associated with age at 
menarche. Specific to physical activity/exercise, 
the finding of this study is consistent with other 
studies (36, 37). These studies related their 
findings with higher energy expenditure in highly 
active girls to be the primary factor affecting the 
pulsatile secretion of gonadotropin releasing 
hormone that will result in hyperandrogenism. 
Other literature also pointed out that hypothalamic 
dysfunction associated with strenuous exercise 
results in disturbance of gonadotrophin releasing 
hormone, which in turn can delay age of menarche 
(44). The increase in the mean age at menarche 
with increase use of vegetables is higher than the 
study finding in India, which showed the mean 
age of vegetarian to be about 3.2 months higher 
than those adolescents taking mixed diet (38).  
         The other factor that affected age at 
menarche was an intake of calorie and protein. 
There was a decrease in age at menarche when 
there was an increase in amount of calorie and 
protein intake. A previous study in Britain also 
showed that the mean age at menarche for those 
girls whose diet was rich in animal protein was 
lower than that of those girls whose diet was not 
enriched with animal protein (45). There was also 
a report from South Africa that found adolescents 
who had a large intake of animal proteins 
experienced menarche at least four to five months 
earlier than adolescents who were not taking 
animal source protein (46) and this was also 
supported by a cross-sectional study conducted in 
one of the rural districts of Bangladesh (19).  
          The inverse association of age at menarche 
with BMI found in this study is similar to other 
studies (47-51). The underlying mechanism for 
such association was stated as still unclear. Some 
authors speculated that high BMI during 
childhood (especially 9-11 years) is directly 
associated with high BMI later in their lives, and 
can reflect the changes in growth and body 
composition in the prepubertal period (42, 48). As 
a result, it has been suggested that childhood high 
BMI drives the age at onset of sexual maturation 
and hence the age at menarche. 
          Similar to other reports (27, 29, 51), current 
ages of the participants, monthly income, address, 
academic achievement and ethnicity were among 
the socioeconomic factors that are significantly 
associated with age at menarche. This may be 
explained by the fact that the increase in 
socioeconomic status is likely to improve the 
nutritional and health status of adolescents and 
thereby contributing to the early pubertal onset 
including age at menarche. Unlike another study 
(where 98% of females reached menarche by age 
15 years) (20), 35% of this study participants do 
not reach menarche until 15 years, which can be a 
clue indicating the possibility of primary 
amenorrhea in some of the study participants as 
the definition of primary amenorrhea is no 
menarche by the age of 16 years regardless of 
secondary sexual characteristics (44, 52). But, 
there is no literature that demonstrates the 





association of late menarche with any of the long 
term medical problems.  
          On the other hand, 10.5% of the adolescents 
had menarche at the age of 12 years which should 
not be underestimated when we compare with 
reports from well developed nations like USA 
where only 10% of females are menstruating at 
age 11.11 years (20, 44). In other words, in this 
study, this much proportion of adolescents with 
early menarche is more worrying than the high 
proportion of late menarche. This is because 
several studies have reported that early menarche 
is strongly associated with breast cancer, ovarian 
cancer, hypertension, diabetes, asthma, and 
metabolic syndrome in later age (10-17). The 
implication is that early menarche is highly 
associated with childhood weight gain, physical 
inactivity, high protein and high calorie nutrition, 
which all these are in turn likely to be associated 
with the above metabolic disorders and 
malignancies.  
           The implication is that literature review has 
shown how risky early menarche is. But, we do 
not think that parents and policy makers in this 
country are aware of the risks of early menarche 
and risk factors for early menarche. Particularly in 
urban areas, where childhood obesity is observed 
here and there, the issue of early menarche and its 
long term complications is probably going to be a 
serious public health issue in the future unless 
preventive actions are implemented. Therefore, 
parents have to know that several non-infectious 
diseases during adulthood are strongly linked with 
early menarche, which is again strongly associated 
with childhood obesity and physical inactivity. In 
short, a history of early menarche is probably a 
strong signal for several medical disorders and 
malignancies to come during adulthood.   
           This study is not without limitations. From 
our day to day observation, there are several 
school children in urban areas who started 
menstruating early in their age and physically 
appear overweight and obese. Thus, the findings 
in this study may not reflect the adolescent 
population in big towns where more adolescents 
are probably entering early into their puberty age. 
Therefore, in Ethiopia, assessing menarche age 
and its risk factors in a large scale study warrants 
urgent due consideration. Because of the lengthy 
data collection, mainly due to time-taking 
anthropometric measurements, information 
contamination was somehow unavoidable. The too 
wide 95% CI in some variables also indicate a low 
level of precision of the OR.  Since the majority of 
the data were based on the adolescents’ recent 
memory, there is a possibility of recall bias. 
Secondly, since the age of menarche is dependent 
on age of puberty, which is in turn influenced by 
several factors (32-37) (not all included in this 
analysis), the findings should be interpreted 
cautiously. 
          This study has shown that the mean 
menarche age was higher than the report from 
developed countries. But, the proportion of 
adolescents with a low menarche age was 
comparable with reports from developed 
countries. The majorities of the adolescents with 
early age at menarche were overweight, inactive, 
had unhealthy dieting and eating habits, and were 
daughters of uneducated parents. The finding of 
more than one third of adolescents having 
experienced late menarche may indicate the other 
extreme (probably malnutrition, strenuous work 
and stress). Therefore, we recommend promoting 
healthy dieting and eating habits, emphasizing the 
importance of regular exercise/physical activity, 
and provision nutrition education for parents and 
growing children. These findings can serve as a 
baseline, 1) to estimate the mean age of menarche 
for the nation, 2) to assess the perception of the 
people about early menarche and childhood 
obesity.   
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